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(57) ABSTRACT

A motor includes a flexible variable flow channel arranged
in the motor along a heat source distribution direction. The
flexible variable flow channel includes a flow channel main
body, at least one flexible component module mounted in the
flow channel main body, a support body, and a quick adapter.
The flow channel main body i1s configured to store and
transfer a heat transierring liquid. The heat transferring
liquid 1s configured to dissipate heat from the heat sources.
The at least one flexible component module 1s configured to
change a tlow and a flow state of the heat transterring liquid
flowing through the at least one flexible component module.
The support body 1s configured to support the at least one
flexible component module. The quick adapter 1s configured
to quickly mount the at least one flexible component mod-

ule. The at least one flexible component module 1s selected
from four structures.
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MOTOR WITH FLEXIBLE VARIABLE FLOW
CHANNEL

TECHNICAL FIELD

The present disclosure relates to a technical field of motor
and driver technology, and 1n particular to a motor dissipat-
ing heat by a flexible variable tlow channel.

BACKGROUND

Aero motors and drives are getting more and more
powertul while being smaller and smaller. In order to
dissipate heat generated 1n a small space, air-cooled heat
dissipation structures can no longer meet requirements.
Liquid-cooled technology 1s introduced to be a necessary
means to dissipate heat from the aero motors and the drives.
However, except for integrating a liquid-cooled dissipating
system 1nto the aero motors and the drivers, 1t 1s also
necessary to solve a problem of how to make the liquid-
cooled dissipating system work efliciently and at the same
time make the liquid-cooled dissipating system energy efli-
cient.

A conventional liquid-cooled dissipating system 1s limited
to adjusting a speed of a pump to control a flow of a heat
transierring liquid when the heat transferring liquid 1s cir-
culating. When there are multiple heat sources 1n a whole
circulation loop, heat dissipation requirements of each of the
heat sources are different since heat powers of the heat
sources varies and heat distribution of the heat sources
varies. The conventional liquid-cooled dissipating system
only changes the tlow by the pump, and a heat dissipation
eflect of each of the heat sources 1s same, so each of the heat
sources 1s unable to obtain the flow of heat transferring
liguid required by each of the heat sources.

In addition, during a process of tflowing in the conven-
tional liquid-cooled dissipating system, the heat transterring,
liquid generates abnormal tlow states due to flow resistance,
a system structure, and other factors, which reduce the heat
dissipation eflect.

Theretfore, there 1s a need to develop a flexible variable
flow channel that 1s able to automatically adjust the flow and
a flow state of the heat transterring liquid within the liquid-
cooled dissipating system. The flexible variable flow chan-
nel automatically adjusts the tlow and a flow state distribu-
tion of the heat transferring liquid flowing through the heat
sources. A local structure of the flexible variable flow
channel 1s adjusted according to the flow and flow state
distribution of the heat transferring liquid in the whole
liqguid-cooled dissipating system, and then a shape of the
flexible variable tflow channel 1s structured.

SUMMARY

In view of problems mentioned in the prior art, a purpose
of the present disclosure 1s to provide a motor dissipating
heat by a flexible variable flow channel. The motor dissi-
pates heat through the ftlexible wvariable flow channel
arranged inside. The flexible variable flow channel dissi-
pates heat from heat sources at the same time and automati-
cally adjusts a flow and a tlow state distribution of a heat
transierring liquid flowing through the heat sources, making,
heat dissipation etlicient and energy eflicient.

To achieve the above purpose, the present disclosure
provides the motor dissipating heat by the flexible variable
flow channel. The motor comprises the tlexible variable tlow
channel arranged in the motor along a heat source distribu-
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tion direction. The flexible variable tlow channel contacts
heat sources. The flexible variable flow channel comprises a
flow channel main body, at least one flexible component
module mounted 1n the flow channel main body, a support
body, and a quick adapter. The flow channel main body 1s
configured to store and transfer a heat transferring liquid.
The heat transferring liquid 1s configured to dissipate heat
from the heat sources. The at least one flexible component
module 1s configured to change a flow and a flow state of the
heat transferring liquid flowing through the at least one
flexible component module. The support body 1s configured
to support the at least one flexible component module. The
quick adapter 1s configured to quickly mount the at least one
flexible component module. The at least one flexible com-
ponent module 1s selected from four structures. The four
structures are an inlet and outlet module, a straight flow
channel module, a comer bending module, and a movable
rectification module. The inlet and outlet module 1s config-
ured to be arranged 1n an inlet/outlet of the flow channel
main body. The straight flow channel module 1s configured
to be arranged 1n a straight channel of the flow channel main
body. The comner bending module i1s configured to be
arranged on a corner or a bent portion of the tlow channel
main body. The movable rectification module 1s configured
to be arranged 1n the flow channel main body when there are
the heat sources arranged side by side.

Each tlexible component module 1s selected from one of
the four structures according to positions of the heat sources
in the motor. When a plurality of flexible component mod-
ules are provided, the plurality of flexible component mod-
ules cooperate with each other and 1s arranged 1n the flow
channel main body. The at least one flexible component
module comprises a deformation displacement adjusting
mechanism. The deformation displacement adjusting
mechanism 1s configured to change a shape or a position of
the at least one flexible component module.

Furthermore, the at least one flexible component module
comprises a housing made of a tlexible material. The hous-
ing ol the at least one flexible component module has a
smooth shape or i1s arranged on a fixed position 1n a
non-working state. When 1n a working state, the deformation
displacement adjusting mechanism drives the housing of the
at least one flexible component module to quickly deform or
displace. In the working state, the housing of the at least one
flexible component module 1s capable of bearing a certain
load, deforms 1n different directions to generate the smooth
shape, and changes a shape of the flow channel main body.

Furthermore, at least one splitter plate 1s arranged in the
inlet of the tflow channel main body. The at least one splitter
plate adjusts a respective flow of the heat transferring liquid
in different cooling flow channel branches.

Furthermore, the movable rectification module 1s deform-
able and the movable rectification module 1s capable of
moving as a whole to change a position of the movable
rectification module. A housing of the movable rectification
module deforms 1n different directions under acting forces to
generate a smooth shape. The deformation displacement
adjusting mechanism 1s configured to adjust a three-dimen-
sional position of the housing of the movable rectification
module connected with the deformation displacement
adjusting mechanism, so a shape of the movable rectification
module 1s adjusted. The deformation displacement adjusting
mechanism 1s configured to adjust a position of the movable
rectification module relative to the flow channel main body,
so the flow and the flow state of the heat transferring liquid
flowing through the movable rectification module are
adjusted.
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Furthermore, the straight flow channel module 1s capable
of radially contracting and deforming. A housing of the
straight flow channel module 1s made of a flexible material.
The housing of the straight flow channel module 1s radially
deformed under acting force to generate a smooth shape, so
the shape of the flow channel main body 1s adjusted and the
flow of the heat transferring liquid flowing through the
straight flow channel module 1s changed.

Furthermore, the corner bending module i1s bent and
deformed according to an actual flow and tlow requirements
of the heat transferring liqud. A housing of the corner
bending module 1s made of the flexible material. The hous-
ing of the cormer bending module 1s bent and deformed
around a central axis of a bending pipe under the acting
force, so that the shape of the flow channel main body 1s
adjusted and the flow and the flow state of the heat trans-
ferring liquid flowing through the corner bending module
are changed.

Furthermore, the ilet and outlet module automatically
changes a diameter of the inlet/outlet of the flow channel
main body according to an actual flow and flow require-
ments of the heat transierring liquid, so the shape of the flow
channel main body 1s adjusted and a tlow and a tflow state of
the heat transferring liquid flowing through the inlet and
outlet module are changed.

Furthermore, the at least one flexible component module
1s arranged in the flow channel main body. When one
flexible component module 1s provided, the flexible com-
ponent module works independently. When a plurality of
flexible component modules are provided a pair of the
flexible component modules 1s symmetrically arranged 1n a
radial direction of the flow channel main body.

Furthermore, the support body and the quick adapter are
arranged 1nside the flow channel main body or the support
body and the quick adapter are arranged outside the flow
channel main body.

A principle of the present disclosure 1s as follow:

In the flexible variable flow channel of the present dis-
closure, because the flexible variable flow channel contacts
the heat sources to be dissipated, heat generated by the heat
sources to be dissipated during a wording process 1s trans-
ferred to the heat transferring liquid stored in the flexible
variable tflow channel, while the heat transterring lhiquid
flows 1n the flexible variable flow channel to transfer the heat
generated by the heat sources. Thus, the heat generated by
the heat sources 1s dissipated. At the same time, aiming to a
problem that heat dissipation requirements ol the heat
sources 1n a liquid-cooled dissipating system change under
different working conditions, the tlexible variable flow chan-
nel automatically adjusts the tlow and a flow state distribu-
tion of the heat transferring liquid flowing through the
liquid-cooled dissipating system. The tlexible variable tlow
channel 1s structured according to a tlow of the liquid-cooled
dissipating system, so a shape of the optimal flexible vari-
able flow channel 1s structured to be matched with the heat
sources, which eliminates abnormal and 1neflective flow of
the heat transferring liquid, enhances heat dissipation efli-
ciency, and strengthens a heat dissipation effect. Further, the
flexible variable flow channel also avoids noise caused by a
flow control of conventional flow channels. Furthermore, by
changing the flow state of the heat transferring liquid, a
pipeline of the flexible vanable tlow channel 1s cleaned to
prevent the pipeline from clogging. A working principle of
the plurality of tlexible component modules 1s that each of
the plurality of flexible component modules have the smooth
shape or 1s arranged on the fixed position 1n the non-working
state. When 1n the working state, the housing of each of the
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plurality of flexible component modules quickly deforms or
displaces and bearing a certain load. The housing of each of
the plurality of flexible component modules deforms in
different directions to generate the smooth shape, and
changes the shape of the tlow channel main body.

The at least one tlexible component module can adjust the
appropriate shape of the flow channel body according to the
demand of the heat source and the tlow of the pump. The
flexible variable flow channel automatically adjusts the tlow
and flow state distribution of the heat transferring liquid
flowing through the liquid-cooled dissipating system,
thereby eliminating abnormal and ineflective flow of the
heat transferring liquid, improving heat dissipation efli-
ciency, and strengthening the heat dissipation eflect. The
present disclosure avoids the noise caused by the flow
control of the conventional flow channels. By changing the
flow state of the heat transterring liquid, the pipeline of the
flexible variable flow channel 1s cleaned to prevent the
pipeline from clogging. By arranging the plurality of flexible
component modules with different structures for difierent
types of heat sources, a compatible solution 1s designed
quickly.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram of a motor dissipating heat
by a flexible vanable flow channel according to a first
embodiment of the present disclosure.

FIG. 2 1s a schematic diagram of the motor dissipating
heat by the flexible variable flow channel according to a
second embodiment of the present disclosure.

FIG. 3 1s a schematic diagram of the motor dissipating
heat by the flexible variable flow channel according to a
third embodiment of the present disclosure.

FIG. 4 1s a schematic diagram of the motor dissipating
heat by the flexible variable flow channel according to a
fourth embodiment of the present disclosure.

In the drawings:

1—motor, 11—heat source, 2—tlow channel main body,
21—inlet and outlet module, 22—straight flow channel
module, 23——cormer bending module, 24—movable rectifi-
cation module, 25—deformation displacement adjusting
mechanism, 26—splitter plate.

DETAILED DESCRIPTION

Technical solutions of the present disclosure are further
described 1n detail below by embodiments and accompany-
ing drawings of the specification.

As shown 1 FIGS. 1-4, the present disclosure provides
the motor 1 dissipating heat by the flexible variable flow
channel. The motor comprises the flexible variable tlow
channel arranged 1n the motor along a heat source distribu-
tion direction. The flexible variable tlow channel contacts
heat sources. The flexible variable flow channel comprises a
flow channel main body 2, at least one flexible component
module mounted 1n the flow channel main body, a support
body, and a quick adapter. The flow channel main body 1s
configured to store and transfer a heat transferring liquid.
The heat transferring liquid 1s configured to dissipate heat
from the heat sources. The at least one flexible component
module 1s configured to change a flow and a flow state of the
heat transferring liquid flowing through the at least one
flexible component module. The support body 1s configured
to support the at least one flexible component module. The
quick adapter 1s configured to quickly mount the at least one
flexible component module. The at least one flexible com-
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ponent module 1s selected from four structures. The four
structures are an inlet and outlet module 21, a straight tlow
channel module 22, a comer bending module 23, and a
movable rectification module 24. The inlet and outlet mod-
ule 21 1s configured to be arranged 1n an inlet/outlet of the
flow channel main body. The straight flow channel module
1s configured to be arranged in a straight channel of the flow
channel main body, the corner bending module 1s configured
to be arranged on a corner or a bent portion of the flow
channel main body. The movable rectification module 1s
configured to be arranged in the flow channel main body
when there are the heat sources arranged side by side.

Each flexible component module 1s selected from one of
the four structures according to positions of the heat sources
in the motor. When a plurality of flexible component mod-
ules are provided, the plurality of flexible component mod-
ules cooperate with each other and are arranged 1n the flow
channel main body. Combinations of the plurality of flexible
component modules with diflerent structures are set forth 1n
following embodiments. The at least one flexible component
module comprises a deformation displacement adjusting
mechanism. The deformation displacement adjusting
mechanism 25 1s configured to change a shape or a position
of the at least one flexible component module.

The at least one tlexible component module comprises a
housing made of a tlexible matenial. The housing of the at
least one flexible component module has a smooth shape or
1s arranged on a fixed position 1n a non-working state. When
in a working state, the deformation displacement adjusting
mechanism 25 drives the housing of the at least one flexible
component module to quickly deform or displace. In the
working state, the housing of the at least one flexible
component module 1s capable of bearing a certain load,
deforms 1n different directions to generate the smooth shape,
and changes a shape of the flow channel main body.

In some embodiments, the movable rectification module
24 1s an adjusting structure mounted in the flow channel
main body. The adjusting structure 1s movable and deform-
able 1n a certain range 1n a certain area of the tlow channel
main body (other modules may be arranged in the certain
area, or the certain area 1s a fixed tlow channel area). The
movable rectification module 24 comprise a metal frame-
work arranged inside the movable rectification module 24
and a flexible cover wrapping around the metal framework.
The flexible cover 1s made of flexible polymer or rubber
material. The movable rectification module 24 1s movable
and deformable as required 1n an area where the tflow of the
heat transferring liquid needs to be adjusted. An overall
shape of the movable rectification module 24 may be a block
structure or a structure with a convex flexible side wall.

Furthermore, the movable rectification module 24 1s
deformable and the movable rectification module 1s capable
of moving as a whole to change a position of the movable
rectification module. A housing of the movable rectification
module deforms 1n different directions under acting forces to
generate a smooth shape. The deformation displacement
adjusting mechanism 1s configured to adjust a three-dimen-
sional position of the housing of the movable rectification
module connected with the deformation displacement
adjusting mechanism, so a shape of the movable rectification
module 1s adjusted. The deformation displacement adjusting,
mechanism 1s configured to adjust a position of the movable
rectification module 24 relative to the flow channel main
body 2, so the tlow and the flow state of the heat transferring,
liquid tflowing through outer surfaces of the movable recti-
fication module 24 are adjusted.
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In some embodiments, the straight flow channel module
22 1s a straight flexible pipe, two ends of the straight flexible
pipe may be fixed with other joints of other modules. The
flow and the flow state of the heat transferring liquid flowing
through the straight tlexible pipe are adjusted by changing a
shape of the straight flexible pipe thus changing a volume of
the flow channel main body. The straight flexible pipe 1s
made of flexible metal, flexible polymer, or rubber material.

The straight flow channel module 22 1s capable of radially
contracting and deforming. A housing of the straight tlow
channel module 1s made of the flexible material. The hous-
ing of the straight flow channel module 22 i1s radially
deformed under the acting force to generate a smooth shape,
so the shape of the flow channel main body 2 1s adjusted and
a flow of the heat transferring liquid tlowing through outer
surfaces of the straight flow channel module 22 1s changed.

In some embodiments, the corner bending module 23 1s a
corner structure mounted on the corner of the flow channel
main body or the corner bending module 23 1s a bending
structure mounted on the bent portion of the flow channel
main body. The comer bending module 23 adjusts a shape of
the corner of the flow channel main body and adjusts a
radius of the bent portion of the tlow channel main body.
Walls of the corner bending module 23 are made of the
flexible polymer or the rubber material, which has a large
expansion and bending characteristics. The corner bending
module 23 1s to adjust the tlow state of the heat transferring
liquid 1n the corner or the bent portion of a transition channel
of the flow channel main body that generated by adjustments
of different modules. (The heat transferring liquid can be
adjusted according to the flow and the flow state so that the
heat transferring liquid flows 1n a laminar flow state).

The comer bending module 23 1s bent and deformed
according to an actual tlow and flow requirements of the heat
transierring liquid. A housing of the corner bending module
23 1s made of the tlexible matenial. The housing of the corner
bending module 1s bent and deformed around a central axis
of a bending pipe under the acting force, so that the shape
of the flow channel main body 1s adjusted and the flow and
the flow state of the heat transferring liquid flowing through
outer surfaces of the corner bending module 23 are changed.

In some embodiments, the inlet and outlet module 21 1s a
pipeline joint mounted on the inlet and the outlet of the flow
channel main body. The ilet and outlet module 21 1is
configured to control inflow and outtlow of the heat trans-
ferring liquid. A first end of the inlet and outlet module 21
1s a fixed joimnt and a second end of the inlet and outlet
module 21 1s a flexible joint. The first end of the inlet and
outlet module 21 and the second end of the inlet and outlet
module 21 are connected by a flexible pipe. A shape of the
flexible pipe 1s adjusted by a drive element. The inlet and
outlet module 1s mainly for the transition and regulation of
the flow state during the inflow or the outflow of the heat
transterring liquid. The flexible joint of the inlet and outlet
module 21 may be connected with other joints of other
modules. The fixed joint of the inlet and outlet module 21
and the flexible joint of the inlet and outlet module 21 are
made of metal or polymer matenals. The flexible pipe of the
inlet and outlet module 21 1s made of flexible polymer or
rubber materials, which 1s not limited thereto.

The ilet and outlet module 21 automatically changes a
diameter of the mlet/outlet of the flow channel main body 2
according to an actual tlow and flow requirements of the heat
transierring liquid, so the shape of the flow channel main
body 1s adjusted and the flow and the tlow state of the heat
transierring liquid flowing through outer surfaces of the inlet
and outlet module 21 are changed.




US 11,777,365 Bl

7

The above-mentioned modules are mounted on different
positions of the tlow channel main body to adjust the flow
and the tlow state of the heat transferring liquid tlowing
corresponding positions of the flow channel main body 1n
the liguid-cooled dissipating system. The four structures can
be used individually or in combination according to actual
requirements, so that the heat transferring liquid flowing
through different positions 1s 1n the laminar tflow state or in
a turbulent flow state. The above four structures change the
flow and a flow velocity of the heat transierring liquid, so as
to reduce a flow resistance of the heat transferring liqud in
the flow channel main body and increase an efliciency of
heat dissipation.

The at least one flexible component module 1s arranged in
the flow channel main body. When one flexible component
module 1s provided, the flexible component module works
independently. When the plurality of flexible component
modules are provided, a pair of the flexible component
modules 1s symmetrically arranged 1n a radial direction of
the flow channel main body.

The support body and the quick adapter are arranged
inside the flow channel main body or the support body and
the quick adapter are arranged outside the flow channel main

body.

Embodiment 1

As shown 1n FIG. 1, according to distributions of the heat
sources 11 arranged inside the motor 1, the flow channel
main body 2 comprises, from leit to right, a first inlet and
outlet module 21, a first movable rectification module 24, a
second movable rectification module 24, and a second inlet
and outlet module 21. In an 1nitial state, as shown 1n FIG. 1,
the above modules are 1n positions shown 1n solid lines.
After being driven and adjusted by the deformation displace-
ment adjusting mechanisms 25, the above modules are in
positions shown in dashed broken lines. Shapes of the first
movable rectification module 24 and the second movable
rectification module 24 are changed and overall positions of
the first movable rectification module 24 and the second
movable rectification module 24 are changed. It 1s obvious
that a shape of the flow channel main body 2 after adjust-
ment 1s more conducive to heat dissipation of the heat
sources 11.

Embodiment 2

As shown 1n FIG. 2, according to distributions of the heat
sources 11 arranged 1nside the motor 1, splitter plates 26 are
arranged 1n the inlet of the flow channel main body 2. The
splitter plates 26 adjust a respective flow of branches of the
heat transferring liquid in different cooling flow channel
branches. When each of the branches of the heat transterring,
liquid flows through the cooling flow channel branches of
the flow channel main body, each of the cooling flow
channel branches comprises a straight flow channel com-
pressible section. Each straight flow channel compressible
section 1s configured to accelerate a flow velocity of a
corresponding branch of the heat transferring liquid. There-
fore, each of the branches of the heat transierring liqud
having a same flow 1s compressed to have a higher flow
velocity and flows through areas of the heat sources to
dissipate heat. Further, the above modules may be cooper-
ated with a liquid pump for adjustments according to a tlow
of the liguid pump of a whole circulation loop, so that a
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dissipating eflect on the areas of the heat sources 1s always
good when flows of the liquid pump and the heat transferring
liguid change.

The flow channel main body 2 comprises, from left to
right, a first inlet and outlet module 21, a first straight flow
channel module 22, a second straight flow channel module
22, and a second inlet and outlet module 21. The first straight
flow channel module 22 and the second straight flow chan-
nel module 22 are arranged side by side from top to bottom.
In an 1nitial state, as shown in FIG. 2, the above modules are
in positions shown in solid lines. After being driven and
adjusted by the deformation displacement adjusting mecha-
nisms 25, the above modules are in positions shown in
dashed broken lines. It 1s obvious that a shape of the tlow
channel main body 2 after adjustment 1s more conducive to
heat dissipation of the heat sources 11.

Embodiment 3

As shown 1n FIG. 3, according to distributions of the heat
sources 11 arranged inside the motor 1, the flow channel
main body 2 comprises, from left to right, a first inlet and
outlet module 21, the movable rectification module 24, and
a second inlet and outlet module 21. In an initial state, as
shown 1n FIG. 3, the above modules are 1n positions shown
in solid lines. After being driven and adjusted by the
deformation displacement adjusting mechanisms 25, the
above modules are 1n positions shown in dashed broken
lines. It 1s obvious that a shape of the flow channel main
body 2 after adjustment 1s more conducive to heat dissipa-
tion of the heat sources 11.

Embodiment 4

As shown 1n FIG. 4, according to distributions of the heat
sources 11 arranged inside the motor 1, the flow channel
main body 2 comprises, from leit to right, a first inlet and
outlet module 21, a first corner bending module 23, a second
corner bending module 23, and a second inlet and outlet
module 21. In an 1nitial state, as shown 1n FIG. 4, the above
modules are in positions shown 1n solid lines. After being
driven and adjusted by the deformation displacement adjust-
ing mechamsms 25, the above modules are 1n positions
shown 1n dashed broken lines. It 1s obvious that a shape of
the flow channel main body 2 after adjustment 1s more
conducive to heat dissipation of the heat sources 11.

It should be noted that for those skilled in the art, a
number of improvements and embellishments can be made
without departing from principles of the present disclosure,
and these improvements and embellishments should fall
within the protection scope of the present disclosure.

What 1s claimed 1s:

1. A motor dissipating heat by a flexible variable flow
channel, comprising: the flexible variable flow channel
arranged in the motor along a heat source distribution
direction;

wherein the flexible variable flow channel contacts heat

sources; the flexible variable flow channel comprises a
flow channel main body, at least one flexible compo-
nent module mounted 1n the flow channel main body, a
support body, and a quick adapter;

wherein the flow channel main body 1s configured to store

and transier a heat transferring liquid; the heat trans-
ferring liqud 1s configured to dissipate heat from the
heat sources; the at least one tlexible component mod-
ule 1s configured to change a tlow and a tlow state of the
heat transterring liquid tlowing through the at least one
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flexible component module; the support body 1s con-
figured to support the at least one flexible component
module; the quick adapter 1s configured to quickly
mount the at least one flexible component module;

the at least one flexible component module 1s selected
from four structures; the four structures are an inlet and
outlet module, a straight flow channel module, a corner
bending module, and a movable rectification module;
the 1nlet and outlet module 1s configured to be arranged
in an inlet/outlet of the flow channel main body; the
straight flow channel module 1s configured to be
arranged 1n a straight channel of the flow channel main
body, the corner bending module i1s configured to be
arranged on a corner or a bent portion of the flow
channel main body; the movable rectification module 1s
configured to be arranged in the flow channel main
body when there are the heat sources arranged side by
side;

wherein each tlexible component module 1s selected from

one of the four structures according to positions of the
heat sources 1n the motor; when a plurality of tlexible
component modules are provided, the plurality of flex-
ible component modules cooperate with each other and
are arranged 1n the flow channel main body; the at least
one flexible component module comprises a deforma-
tion displacement adjusting mechanism; the deforma-
tion displacement adjusting mechanism 1s configured to
change a shape or a position of the at least one flexible
component module.

2. The motor dissipating heat by the flexible variable flow
channel according to claim 1, wheremn the at least one
flexible component module comprises a housing made of a
flexible material; the housing of the at least one flexible
component module has a smooth shape or 1s arranged on a
fixed position 1n a non-working state; and when 1n a working
state, the deformation displacement adjusting mechanism
drives the housing of the at least one tlexible component
module to quickly deform or displace; 1n the working state;
the housing of the at least one flexible component module 1s
capable of bearing a certain load, deforms in different
directions to generate a smooth shape, and changes a shape
of the flow channel main body.

3. The motor dissipating heat by the flexible variable flow
channel according to claim 1, wherein at least one splitter
plate 1s arranged 1n the inlet of the flow channel main body;
the at least one splitter plate adjusts a respective flow of the
heat transferring liquid in different cooling flow channel
branches.

4. The motor dissipating heat by the flexible variable flow
channel according to claim 1, wherein the movable rectifi-
cation module 1s deformable; and the movable rectification
module 1s capable of moving as a whole to change a position
of the movable rectification module; a housing of the
movable rectification module deforms in different directions
under acting forces to generate a smooth shape; the defor-
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mation displacement adjusting mechanism 1s configured to
adjust a three-dimensional position of the housing of the
movable rectification module connected with the deforma-
tion displacement adjusting mechanism, so a shape of the
movable rectification module 1s adjusted; the deformation
displacement adjusting mechanism 1s configured to adjust a
position of the movable rectification module relative to the
flow channel main body, so the flow and the flow state of the
heat transferring liquid tlowing through the movable recti-
fication module are adjusted.

5. The motor dissipating heat by the flexible vaniable flow
channel according to claim 1, wherein the straight tlow
channel module 1s capable of radially contracting and
deforming; a housing of the straight tflow channel module 1s
made of a flexible material; the housing of the straight flow
channel module 1s radially deformed under acting force to
generate a smooth shape, so a shape of the flow channel
main body 1s adjusted and the flow of the heat transferring
liquid flowing through the straight flow channel module 1s
changed.

6. The motor dissipating heat by the flexible variable flow
channel according to claim 1, wherein the corner bending
module 1s bent and deformed according to an actual flow and
flow requirements of the heat transferring liquid; a housing
of the corner bending module 1s made of a flexible material;
the housing of the comer bending module 1s bent and
deformed around a central axis of a bending pipe under
acting force, so that a shape of the flow channel main body
1s adjusted and the flow and the flow state of the heat
transterring liquid flowing through the corner bending mod-
ule are changed.

7. The motor dissipating heat by the flexible variable flow
channel according to claim 1, wherein the 1nlet and outlet
module automatically changes a diameter of the inlet/outlet
of the flow channel main body according to an actual tlow
and flow requirements of the heat transferring liquid, so a
shape of the flow channel main body 1s adjusted and the flow
and the tlow state of the heat transferring liquid tlowing
through the inlet and outlet module are changed.

8. The motor dissipating heat by the tlexible variable tlow
channel according to claim 1, wherein the at least one
flexible component module 1s arranged in the tlow channel
main body; when one flexible component module 1s pro-
vided, the flexible component module works independently;
when a plurality of flexible component modules are pro-
vided, a pair of the flexible component modules 1s sym-
metrically arranged 1n a radial direction of the flow channel
main body.

9. The motor dissipating heat by the tflexible vanable flow
channel according to claim 1, wherein the support body and
the quick adapter are arranged 1nside the flow channel main
body or the support body and the quick adapter are arranged
outside the flow channel main body.
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